Background: Joint External Evaluation (JEE) was developed as a new model of peer-to-peer expert external evaluations of IHR capacities using standardized approaches.
Introduction
The revised International Health Regulations (2005) (IHR 2005) requires Member States to develop and maintain core public health capacities for surveillance and response at points of entry, including early detection, assessment, notification and reporting to WHO about events covered by their provisions, laid out in Annex 1 A and B of IHR (1) . The Ebola epidemic in West Africa of 2014-2015 demonstrated that the world was ill-prepared to detect, prevent and respond to emerging infectious disease outbreaks (2) (3) (4) (5) (6) . It also demonstrated that IHR (2005) mandated self-reporting by countries may not be truly reflective of the country's public health capacity to prevent, detect and respond to major public health threats (7, 8) . The 2016 Zika virus outbreak once again put the IHR (2005) capacities under scrutiny, highlighting the importance of their implementation.
The IHR Review Committee on Second Extensions for Establishing National Public Health Capacities and on IHR Implementation convened in 2014. It recommended that the Director General consider a variety of approaches for the shorter-and longer-term assessment and development of IHR core capacities and the [WHO] Secretariat should develop options to move from exclusive self-evaluation to approaches that combine self-evaluation, peer review and voluntary external evaluations (9) (10) (11) . To address this recommendation, WHO developed the IHR Monitoring and Evaluation Framework (IHRMEF) comprising of four components, notably the mandatory Annual Reporting, and the voluntary joint external evaluation (JEE), simulation exercises and After Action Reviews (AAR) (12) (13) (14) .
The JEE was developed as a new model of peer-to-peer expert external evaluations of IHR capacities, carried out by a multidisciplinary external team of experts jointly with a multi-sectoral team of national experts, using a standardized score-based indicator data collection instrument (JEE Tool) (15) (16) (17) .
As of July 2018, 78 countries, including 14 countries in the WHO Eastern Mediterranean Region (EMR), had carried out JEEs (18) . The experience of in-country focal points during JEEs in these countries has been described (19) . However, this paper provides a detailed descriptive analysis of outcomes of JEEs in the first 14 countries completing JEEs in the EMR. It also analyses groups of objectively selected demographic, socio-economic, mortality, morbidity, health financing, health workforce, service delivery, service provision and political stability indicators in these countries, and their correlation with JEE scores to assess for potential predictors. It provides suggested actions that countries, WHO and the international community could take to increase their effectiveness in increasing JEE scores to meet IHR obligations and ensuring global health security.
Methods
The study is based on analyses of data collected through the JEE processes for the first 14 EMR countries completing JEEs (Afghanistan, Bahrain, Jordan, Kuwait, Lebanon, Morocco, Oman, Pakistan, Qatar, Saudi Arabia, Somalia, Sudan, Tunisia and United Arab Emirates) between April 2016 and December 2017, as well as other key indicators, as described below.
JEE tool
The JEE tool consists of 19 technical areas organized by four main groups (i.e., prevent, detect, respond and points of entry (PoE) and IHR-related hazards). The 19 technical areas consist of 48 indicators1 that are measured by incremental 5-step definitive scoring criteria. The score for each indicator ranges on a Likert scale from 1 to 5 as follows: 1) no capacity; 2) limited capacity; 3) developed capacity; 4) demonstrated capacity; and 5) sustainable capacity. JEE scores of 3 and above were defined as high JEE scores and below 3 as low JEE scores. Only integer scores for indicators and technical areas are allowed (20).
A standardized JEE process was followed in the 14 EMR countries (18) . The JEE tool was applied through in-country missions (external evaluation phase) to validate the information collected through the self-evaluation phase and background documents. Field visits to settings such as hospitals, primary health care centres, public health laboratories, veterinary laboratories, poison centres, emergency operating centres, airports, ports and ground crossings were also conducted when feasible and varied by country (21) .
Selection of health system indicators
The EMR consists of 22 countries with an estimated population of 644 million (8.6% of global population in 2017) (22). The WHO Regional Office for the Eastern Mediterranean (WHO/EMRO) has developed a clear framework for health systems with 68 core indicators that focus on three main components: 1) monitoring health determinants and risks; 2) assessing health status, including morbidity and cause-specific mortality; and 3) assessing health system response were developed. The EMR Member States have been annually reporting on these indicators since 2014 (23, 24) .
Of these 68 core indicators, 32 indicators were selected to assess the correlation with the JEE indicators, as possible predictors of JEE scores. A descriptive overview of these 32 demographics, socioeconomic status, mortality, morbidity, health finance, health workforce, service delivery, service coverage and political stability indicators for the 14 EMR countries completing JEEs shows the wide range of countries in terms of population, resources and political challenges facing these Member States in the Region ( Appendix 1 ). The remaining 36 indicators were excluded either due to incomplete data, (e.g. population with catastrophic expenditure) or were not directly related to any of the 19 technical areas of JEE tool (e.g. physical activity). Additionally, based on published data showing the impact of political stability on health systems strengthening (25) (26) (27) , two political stability indicators were selected for inclusion from the WHO's list of Global indicators and from the World Bank development indicators (28, 29) .
Statistical analysis
For each of the 19 technical areas, the mean JEE score was calculated for the 14 countries based on mean score of indicators related to that technical area. An overall JEE score was also calculated based on mean JEE scores across all 19 technical areas. We used the existing categorization of the countries of the Region into three groups (Group 1, Group 2 and Group 3)2 for comparative purposes (30) . Only integer scores were allowed both for cumulative score and overall JEE score. To assess the distribution of scores across technical areas, measures of centrality (mean, median, and range) were calculated. Correlational analyses were conducted in pairwise comparisons to obtain Spearman rank correlation coefficient between JEE major groups, between JEE indicator on coordination and the response related indicators, and between overall JEE mean score and the selected health system core indicators. Logistic regression analysis was conducted to find potential associations between the overall JEE mean score and the key indicators. A stepwise selection process was followed using the 32 indicators with the overall JEE score until all remaining explanatory variables in the model showed statistically significant (P 8 were 4.65 times (OR 4.65, 95% CI: 1.42-15.19; P = 0.01) more likely to receive a lower JEE score. On average, net primary school enrollment above 80 increased the odds of countries receiving high JEE scores (OR 19.54, 95% CI: 5.24-72.82; P T able 4 ).
Discussion
Countries in EMR seem to be doing well in technical areas such as immunizations, indicator based surveillance, diagnostics for priority pathogens, referral of laboratory samples, multisectoral response to public health emergencies and medical countermeasures. However, common gaps and recommendations identified by the countries during JEEs suggest that innovative ways and efforts need to be identified and enhanced to improve capacities such as antimicrobial resistance (AMR), biosafety and biosecurity, surveillance data analysis and interpretation, enhancement of laboratory quality management system, risk communication, and public health preparedness to all hazards, including at points of entry. Additionally, in the majority of countries, the human and animal sectors are not at par, which negatively affects the overall JEE scores for the aforementioned technical areas from a multisectoral standpoint. This suggests a critical need to improve capacities for the animal sector, such as targeted interventions in specific technical areas to help accelerate IHR (2005) implementation.
Most countries already have multiple governmental training programmes. However, the need to strengthen the number and distribution of sufficiently skilled human resources at all levels of the health system is critical. This requires developing a strategy for targeted health workforce development along with a career structure and a monitoring and evaluation component.
The analysis has shown that there is developed capacity of having a fully functioning Emergency Operating Centres (EOC) among the 14 countries (3). However, these EOCs are primarily managed by non-health sectors, such as defense for response to disasters and humanitarian emergencies. Inclusion of ministries of health as part of the management structure of these EOCs, or coordination among various EOCs in-country if managed by multiple sectors like defense and health, is critical to coordinate the effective public health response during outbreak or humanitarian emergencies.
A detailed review of national legislation is important to improve governance and facilitate the implementation of IHR (2005) capacities including cross border collaboration for surveillance and response to public health events (31) . Many countries benefit from public health-related legislation that dates back a few decades and has not been updated with the requirements of the IHR and the development in public health systems in the specified countries. Additionally, mechanisms to enhance the public health management of foodborne diseases and food contamination, chemical, nuclear and radiological events appeared to be common gaps among the 14 countries. Therefore, mechanisms to enhance public health surveillance and response to chemical, nuclear and radiological events need further attention.
The strong correlations found between some indicators suggest that targeted interventions in specific technical areas may also accelerate the implementation of other technical areas under IHR (2005). For example, multisectoral coordination and regular information sharing between sectors may not only improve the development of IHR capacities, but also may improve notification of notifiable events under IHR as part of the overall enhancement of health information system. Such developments in the health information systems should aim for solutions that bring together vertical modalities of data collection under a systematic and comprehensive approach. Additionally, the strong correlation between the JEE scores and the burden of mortality indicators and health system related variables -and their determination by key developmental indicators -suggest that developing and implementing plans of action to meet the IHR (2005) capacities is critically needed as an integral part of the essential public health functions of national health systems. A recent systematic review of the building blocks' relevance to the Ebola outbreak underlines their importance in practice and as an evaluative framework (32) .
Compared with Groups 2 and 3 countries in the Region, Group 1 countries tend to score higher on JEE. However, the overall lack of a significant correlation between JEE scores and government expenditure on health may be due to sample size. Another possible reason could be flaws in resources allocation and mobilization within the health system. For the latter, resources in the developing countries might be received but are targeting categorical vertical programmes such as maternal and child health and tuberculosis, but not for cross-cutting public health and multisectoral programmes. As such, development of IHR systems are more of a function of focused attentions to the requirements of such systems, while being affected by the general economic capabilities of the countries. Attention to health financing situation of the country is also important in order to develop feasible financing options to increase allocation of domestic resources to priority areas of health system development and response.
The paper has also shown that politically stable countries tend to score higher than less politically stable countries. However, a country can still develop its public health functions. Related plans of action need to be flexible enough to accommodate the changing situation and respond to the needs but manages to maintain public health capacities.
Limitations
Our analysis had limitations that include a small sample size, which could have resulted in identifying additional correlations that may have been significant and can provide additional information to improving JEE scores. Also, the sample included data analysis from 14 of the 22 countries in the Region, which may limit the generalizability. However, the results of the analysis do have face validity from a programmatic standpoint. There may also be other factors, untested here, that empirically play a predictive role in JEE scoring, including additional analysis and methods that could be utlized for future JEE-related programmatic research and decision-making.
Implementation of the JEE process is a work in progress in the WHO EMR. This paper helps to fill an important evidence gap in our understanding of JEEs and their relevance to countries. Throughout the process of conducting the JEE, countries have shown commitment of their national authorities to improve their IHR (2005) capacities. They have also found the JEEs to be valuable for multisectoral engagement and generating evidence for their policy-makers (19) . This commitment may be further reflected in the coming months as these countries finalize the development of their national action plans for health security based on the JEE outcomes. Also, as JEE scores tend to differ between countries based on their category, it may be important to take into account the other components of the IHR monitoring and evaluation framework (IHRMEF), such as simulation exercises and after action reviews. This would provide a comprehensive view of the countries' capacities and functionality, and consider prioritizing the focus of IHR implementation while developing National Action Plans for Health Security (NAPHS). This is not to imply that the other technical areas are less important, but given the challenges and reality check associated with implementation at country-level, it is important to prioritize and tailor implementation activities based on country needs, context and future plans for development.
Inclusive of universal health coverage needs to be considered so that the implementation of a plan covers the poorest and most vulnerable populations through public funds. Harmonizing the planning with the annual national budgeting processes, and increasing and appropriate allocation of the health sector portion in the national budget, is critical for implementation and sustainability of NAPHS. Support for countries could best be directed to improving measures of cooperation and organization in specific technical areas. In implementing the JEE and the other components of the IHR MEF, it is hoped that improved compliance in the application and implementation of the IHR (2005) will be achieved.
Conclusion
In conclusion, to effectively promote health and build capacity to prevent, detect and respond to diseases, a country needs to have in place a number of essential public health functions (33) . The IHR (2005) core capacities, as represented in the JEE tool by the 19 technical areas, are a subset of such essential public health functions. Lessons from the JEE missions and these analyses show that compliance with the IHR (2005) appears to be within reach for most countries, thereby ensuring not only health security at the country level but globally.
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Analyse des évaluations externes conjointes dans la Région OMS de la Méditerranée orientale Résumé
Contexte : L'évaluation externe conjointe est un nouveau modèle d'examen externe par les pairs des capacités requises au titre du RSI utilisant des approches normalisées.
Objectifs : La présente étude avait pour objectif de consolider les résultats de ces évaluations dans la Région de la Méditerranée orientale et d'évaluer leur pertinence.
Méthodes : Une analyse des données a été menée dans 14 pays ayant conduit une évaluation externe conjointe dans la Région. Le score moyen des évaluations externes conjointes pour chacun des 19 domaines techniques, ainsi que celui des domaines techniques dans leur ensemble, ont été calculés. Des analyses bivariées et multivariées ont été menées afin d'évaluer les corrélations avec les indicateurs clés en matière de santé, de statut socio-économique et de systèmes de santé.
Résultats : Les scores moyens des évaluations externes conjointes variaient considérablement entre les domaines techniques. La moyenne cumulative des évaluations externes conjointes (moyenne des scores des indicateurs d'un domaine technique donné) était de 3 (fourchette comprise entre 1 et 4). Les indicateurs liés à la résistance aux antimicrobiens, à la sécurité et la sûreté biologiques affichaient les scores les plus bas. Les contre-mesures médicales, et les capacités liées au déploiement de personnel et au lien entre la santé publique et la sécurité obtenaient la moyenne cumulative la plus haute de 4 (fourchette comprise entre 2 et 5). Les scores des évaluations externes conjointes liés à la plupart des indicateurs clés ont été examinés. Les pays dotés d'un meilleur système de financement de la santé, ayant une meilleure couverture des services de santé, et dont la situation sanitaire était meilleure avaient généralement des scores d'évaluations externes conjointes plus élevés. Les taux de fécondité des adolescents, le ratio de mortalité néonatale et le ratio net d'inscription en école primaire constituaient des facteurs essentiels dans le score d'évaluation externe conjointe d'un pays. 
Conclusion
